Limited health literacy is a common but often unrecognized problem associated with poor health outcomes. Well-validated screening tools are available to identify and provide the opportunity to intervene for at-risk patients in a resource-efficient manner. This is a multimethod study describing the implementation of a hospital-wide routine health literacy assessment at an academic medical center initiated by nurses in April 2014 and applied to all adult inpatients. Results were documented in the electronic health record, which then generated care plans and alerts for patients who screened positive. A nursing survey showed good ease of use and adequate patient acceptance of the screening process. Six months after hospital-wide implementation, retrospective chart abstraction of 1,455 patients showed that 84% were screened. We conclude that a routine health literacy assessment can be feasibly and successfully implemented into the nursing workflow and electronic health record of a major academic medical center.
Introduction
The 1992 National Adult Literacy Survey (NALS) reported that 90 million adult Americans were either functionally illiterate or could not read above a fifth grade level. 1 The 2003 National Assessment of Adult Literacy (NAAL) found no significant difference. 2 Given the difficulty of comprehension of medical information even for highly educated individuals, the number of adults with limited health literacy would be expected to be significantly higher than the number with limited basic literacy. 3 Health literacy can be defined as the degree to which individuals have the capacity to obtain, process, and understand basic health information and services needed to make appropriate health decisions. 4 Current estimates of the burden of limited health literacy range from 15% to over 50%, 3, [5] [6] [7] [8] [9] depending on the study. A large systematic review from 2005 on the prevalence of limited health literacy demonstrated a weighted prevalence of 26% (95% confidence interval [CI], 22-29%), but as high as 68%. 10 Not only is such prevalence high, identification of limited health literacy is confounded because patients are unlikely to know or, more importantly, disclose their limited health literacy status. 11 Limited health literacy is associated with numerous poor health outcomes, including hospital readmissions, increased emergency department visits, and excess morbidity and mortality. 9, [12] [13] [14] [15] [16] There is an abundance of literature on well-validated screening tools for health literacy, 17, 18 and studies of interventions aimed at improving health outcomes for those with limited health literacy are beginning to show promise. 19, 20 The Institute of Medicine recommended in 2004 that health literacy assessment be incorporated into healthcare information systems. health communication. 26 However, we propose that patients with low health literacy represent a uniquely vulnerable population who would benefit from identification and more robust intervention. Published accounts on this topic are scarce. There is only 1 report in the literature on routine health literacy screening at a large medical center. 27, 28 As a safety net institution, the bedside nurses and hospitalists at our center were acutely aware of the problem of limited health literacy, and so together we formed a "grass roots" Health Literacy Project Team. One of our aims was to develop, implement, and evaluate a fully integrated hospital-wide process for health literacy screening. In this study, we describe the implementation and preliminary outcomes.
Methods
This is a descriptive study of a health literacy screening pilot followed by initiation of a hospitalwide screen which is ongoing today. We also present results of a nursing survey conducted during the pilot and a chart abstraction, where we assessed nursing compliance with the large-scale screening effort. Our intervention was conducted at UF Health Shands Hospital, a 996-bed major tertiary care academic medical center that serves as a referral center for the northern Florida and southern Georgia geographic area. In the fall of 2012, we assembled a multidisciplinary Health Literacy Project Team composed of professionals representing the Departments of Medicine, Nursing, Pharmacy, Social Work Services, the Health Science Center Libraries, Information Technology, Home Health, and Ambulatory Clinic Services. In December 2014, we received approval from the University of Florida Institutional Review Board, Committee IRB-01, to conduct a Retrospective Data/ Chart Abstraction, allowing us to analyze data regarding our implementation of a health literacy screen at our institution.
Screening Tool
One of the initial steps in our intervention was to select a health literacy screening tool. The Rapid Estimate of Adult Literacy in Medicine (REALM) is one of the oldest and most widely used health literacy assessment instruments. 29 We selected the Rapid Estimate of Adult Literacy in Medicine-Short Form (REALM-SF). 30, 31 This 7-item tool has been validated and field tested in diverse research settings and has excellent agreement with the longer 66-item REALM instrument. 21 Bedside nurses were included on the Health Literacy Project Team and were instrumental in the selection of the REALM-SF, which was chosen because of its ease of use. The REALM-SF scoring tool and corresponding grade-level assignments are illustrated in Figure 1 . 21, 30, 31 We elected to define patients with a REALM-SF score of seven as possessing "Adequate" health literacy, and patients with a score of six or below as possessing "Limited" health literacy.
Screening Process
During the admission intake process, the bedside nurse checks to see if the patient was previously screened. If not, the nurse uses scripting developed by our project team (Figure 2 ) to guide the discussion and asks the patient to pronounce the seven words listed in the REALM-SF. Both the scripting and the seven words are printed on a laminated card attached to the computer on wheels. If the patient pronounces all the words correctly, then the nurse clicks the "Adequate Health Literacy" button. If the patient is unable to pronounce one or more words, then the nurse clicks the "Limited Health Literacy" button.
Pilot Use of Rapid Estimate of Adult Literacy in Medicine-Short Form Screening Tool
Before the implementation of hospital-wide health literacy screening, we elected to pilot the use of the REALM-SF screening tool on a single adult medical surgical unit from November 2013 through February 2014. This is a 36-bed unit staffed with a total of 42 full-time and part-time nurses. We conducted this pilot to assess the ease of use, as well as nurse and patient acceptability of the screening tool in the inpatient setting. We also sought to gain the nurses' feedback regarding recommended improvements. We chose this unit because the unit manager was one of our first strong advocates for health literacy. A resource nurse provided education to unit nurses. She also provided laminated cards for nurses to administer the tool. No additional unit staff or equipment was required for the pilot or the hospital-wide implementation. A five-question survey was designed by nursing leadership, and administered by Survey Monkey 32 to assess the nursing staff's use of the REALM-SF and their understanding of interventions. On this pilot inpatient medical unit, we surveyed 246 patients and found a limited health literacy prevalence of 36%.
Nursing Survey
We surveyed nurses from our pilot medical unit regarding their use of the REALM-SF for screening of health literacy. Nurses were educated regarding the use of the tool and were provided scripting to enhance patient engagement. The survey was administered to 42 nurses after they had used the REALM tool with their inpatients for at least 2 weeks. Twenty-six nurses completed the survey, for a response rate of 62%. The survey results are noted in Table 1 . Nurses were asked to score each question as per a standard 5-point Likert scale. The highest scores were for understanding the significance of the intervention (4.6), ease of use of the tool (4.7), and understanding how to document (4.9). The lowest scores were for patient receptivity (3.8) and comfort in administrating the tool (4.1). Based on this feedback, we edited the instructional content provided to nurses including the scripting used for patients.
Incorporating the Screening Tool Into Our Electronic Health Record
Our goal was for the results of the REALM-SF screening tool to be available to all patient care providers in all units and clinics within the UF Health Shands system. The process described below was developed and communicated to all nurses through a required Education Update using the HealthStream online education system 33 :
The bedside nurse will administer the REALM-SF screening tool to all patients age 18 and older upon admission. Next, the nurse will select "Limited," "Adequate," or "Unable to Assess" in the Health Literacy Assessment section of the "Admission Navigator" screen within our electronic health record system (Epic Systems Corporation). 34 The actual REALM-SF score will be documented in the comments section. When "Limited" Health Literacy is selected, a Best Practice Advisory will fire the first time each provider accesses the patient's chart for each encounter, which serves to notify physicians and staff of the patient's limited health literacy status. The For Your Information (FYI) field is then automatically populated with the patient's health literacy status, which then carries over to all hospital, clinic, and home health encounters with the same patient. The FYI field is located in the top banner of the patient's chart where other essential information such as patient's name, code status, and room location is listed. Additionally, a specifically designed limited health literacy Care Plan Problem within Epic is automatically added to the patient's overall Care Plan. The Health Literacy results will display in the Nursing Discharge Navigator. Once the Health Literacy Assessment/REALM-SF score is documented in Epic, the patient will not need to be rescreened during subsequent hospital or clinic encounters.
Designing a Care Plan for Patients Identified as Possessing Limited Health Literacy
Once individuals of limited health literacy within our hospital were identified, we sought to develop a focused care plan for this patient population throughout their stay, and especially during the discharge process. Care plan elements designed for the limited health literacy patient, based on our project team recommendations, included the following: 
Hospital-wide Implementation of the Health Literacy Screen
The adverse health consequences associated with limited health literacy and the availability of validated health literacy screening tools are well established in the literature, thus, building a case for this project was not difficult. We engaged the interest of our Chief Nursing Officer and Chief Informatics Officer, which proved to be critical to the success of our initiative. They committed necessary resources for the training of nursing staff and building of the health literacy modules into our electronic health record. Physician leadership and support was provided by the Department of Medicine Vice Chair of Clinical Affairs, who chaired the Health Literacy Project Team that started meeting in November 2012. Equally important was the intrinsic enthusiasm and dedication of front line staff and unit leaders across the institution.
Demographic information, including race, ethnicity, and payor mix, was included to demonstrate the breadth of diversity of the population studied. Demographic data were obtained from the hospital patient registry and were routinely collected by the clerk at the time of admission for all patients. Hospital-defined classifications for race were American Indian, Asian, black, Hispanic, multiracial, white, other, unknown, and patient refused. We combined the following classifications into the "other" category: American Indian, Hispanic, Multiracial, other, unknown, and patient refused. Hospital-defined classifications for ethnicity were: Hispanic, not Hispanic, unknown, and patient refused. We combined the following classifications into the "other" category: unknown and patient refused. Data were collected retrospectively on 1,455 inpatients from 9 representative floor units during the period September 23, 2014 through October 20, 2014. Demographic information related to this patient population is presented in Table 2 . The average age of this patient group was 54 years (with age ranging from 18 to 100 years). Sixty-two percent of these patients were female. Sixty-seven percent of patients were white, 26% were black, 1% were Asian, and 6% were categorized as "other." Regarding payer status, 45% of patients were covered by Medicare/Medicare Health Maintenance Organization (HMO), 22% were covered by Medicaid/Medicaid HMO, 16% had commercial coverage, 7% had managed care coverage, 8% were self-pay, and 2% were categorized as "other." Health literacy assessment results are presented in Table 3 . The average REALM-SF screening compliance was 84% (individual unit compliance ranged from 61% to 94%). The average prevalence of limited health literacy was 16% (95% CI, 13-18%). Individual unit prevalence ranged from 5% to 32%. We noted lower screening compliance rates on our surgery and urology units (average 63%). We observed lower prevalence of limited health literacy on our surgery, orthopaedics, labor/delivery, and one of our general medical units (average 8%).
Limitations
Not surprisingly, we noted variability in how often the assessment tool was used (average compliance 84%, range 61-94%). We also noted variability in the prevalence of limited health literacy among our various units (average limited health literacy prevalence 16%, range 5-32%). The variability in both measures could be due to a number of factors. One factor may be the presence of different populations of patients. For instance, patients admitted for elective procedures may have higher health literacy, which could reduce nurses' motivation to screen. Another factor may be different levels of engagement by units. For example, medicine units were better represented at planning meetings. A third factor might be differences in nurses' readiness for change, due to such factors as change in unit leadership or other unit disruptions. Finally, some variability may be explained by cultural factors, which include leadership styles and early versus late adopters.
Challenges experienced during this implementation included nursing concerns regarding the addition of yet another task and another data point for documentation in a system already overburdened by such. Nonetheless, our pilot survey data revealed that nurses understood the importance of screening and felt competent in administering the tool. Moreover, as noted above, nursing compliance with using the screening tool was good. Nursing assessment of patient receptivity to the screening tool was not as strong as their own confidence in using the tool. Based on this feedback, we incorporated enhancements to the scripting, and further assessments of patient satisfaction are now underway. Another challenge was how to accurately categorize limited English proficiency patients because this screen is only indicated for English speaking patients. We are now in the process of modifying the list of screening assessment choices in the Admission Navigator to include "non-English speaking" so that nurses may properly categorize these patients. Because the prevalence of limited English proficiency is only 2% at our hospital, we believe that the inclusion of these patients did not significantly impact our outcomes. Of note, our institution routinely provides certified interpreters when clinicians interact with non-English speaking patients. When possible, these interpreters also help translate written material. Assessing the health literacy of non-English speaking patients is also important but currently beyond the scope of this project.
Discussion
Limited Health Literacy is commonplace and associated with poor health outcomes. What makes this problem more challenging is that patients are unlikely to know or disclose their limited health literacy status. However, practical screening tools are now available, and intervention studies are beginning to show promise. [17] [18] [19] [20] We describe the implementation of a health literacy screen at a large academic medical center.
Our project occurred in four stages. First, we recruited the support of the Chief Nursing Officer and the Chief Informatics Officer. Second, we piloted the health literacy screening tool where staff found the tool practical and acceptable to patients. Third, we provided hospital-wide education for nurses on use of the health literacy screen and its related care plan intervention. Fourth, we incorporated the health literacy screen and care plan into our electronic health record. When a patient screens positive for limited health literacy, two automated responses are triggered: a one-time alert on chart entry for all users for each hospital encounter and a nursing care plan containing relevant educational recommendations. Implementation of the entire screening process, including all educational and management components, occurred without new direct expense (i.e., no capital or new salary support was requested), grant support, or other external funding. We believe that this increased the generalizability of our results because we showed that the program can be implemented without significant cost or outside support. Alternatively, we have not yet explored the costs associated with interventions for limited health literacy, but by focusing interventions only on those who most need them, we will reduce the cost and nursing burden associated with universal precautions. 23 A detailed account of our interventions for limited health literacy is beyond the scope of this article. Future studies carefully detailing the impact of health literacy efforts on readmissions, HCAHPS, and other quality metrics will be necessary to define the true economic impact of this work.
Retrospective chart abstraction of 1,455 patients from nine non-ICU units showed average screening compliance to be 84%. We were satisfied with this rate because screening on admission is often not feasible for patients initially admitted to the intensive care unit and then transferred to the floor. Similarly, patients admitted postoperatively are not easily screened because of the residual anesthetic effect, which may explain the lower screening rates observed on surgical units. A transfer screening process and preoperative screening process are both underway and will be monitored to assess the impact on screening rates. Our chart abstraction showed an average limited health literacy prevalence of 16%, which is on the lower end of published accounts (range 15% to .50%) 3, [5] [6] [7] [8] [9] and suggests that the application of our tool may need refinement. A recent well-performed implementation study also showed challenges with fidelity when scaling a health literacy assessment across a similar academic medical center. 27 Optimal application of a tool or process is strongly influenced by the institutional commitment given to the initiative. Consequently, the accurate detection of limited health literacy may mostly be an operational issue. However, it is also possible that the acute care inpatient environment may bias the screening process. Nurses may be more distracted or the patients too ill to fully participate. Consequently, it will be important to compare the effect of these different screening environments as we expand our project to the outpatient environment.
Conclusions
We conclude that a routine health literacy assessment can be feasibly and successfully implemented into the nursing workflow and electronic health record of a major academic medical center. 
Implications
Some may argue that our application of screening efforts is premature because intervention-based outcome data are limited. However, it is our experience that most healthcare providers value knowing whether their patient can read and understand the instructions they provide. Moreover, we believe that the raised awareness of health literacy throughout our institution as a result of our screening initiative has become an important benefit in itself. Having established the feasibility of a hospital-wide health literacy screening program, we believe the stage is now set for subsequent studies to refine the tool, improve the efficiency of the processes, and evaluate effectiveness of interventions. 
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